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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 Background 
 
 
Fishing vessel is one of the traditional vessels in Malaysia as well as all over 
the world.  A large number of the population depends on these fishing vessels for 
catching fish to fulfil their livelihood.  On the other hand these fishing vessels are 
providing the people of all over the world with essential nutrition to survive.  Most of 
their operational life they are more likely to operate in deep sea and to sustain harsh 
weather.  Sometimes it is very difficult for them to overcome such weather.  Such 
harsh weather can cause excessive motions, which can degrade the performance; the 
operation of crew on board, even it can be the cause for the capsizing of the vessel. 
 
 
Study has been showed that most of the fishing vessels in Malaysia are built 
traditionally.  Except in some modern shipyards in Malaysia, master-builders 
normally use their intuitive experience and directly implement their designs into the 
building process without the use of plans or sophisticated calculations (Yaakob, O., 
1998).  Although the method is simple, quick and tested, since it is based on age-old 
tradition of trial and error.  As a consequence these fishing boats may experience 
critical situation in severe weather condition. 
 
 
In the past seakeeping analysis was ignored in most of the design of fishing 
boats in Malaysia because of the complexity and tediousness of such analysis.  
Because of neglecting these analysis several accidents occurred in the past.  For 
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instance, February 23, 1991, in which a fishing boat capsized in rough seas while 
ferrying about 20 tourists back from Pulau Kepas was one of the most obvious case. 
 
 
The frequently happened sea accidents had led to the consideration of 
analyzing the motion and improving safety at sea and many actions have been taken 
to remain the sea worthiness of ships at sea.  Among them seakeeping analysis was 
one of the practices to ensure that a ship would always safe in sailing.  Nowadays  
seakeeping analysis has become more and more common practice in the ship design 
process. 
 
 
The seakeeping is critical for small vessel like fishing vessel.  This is due to 
her size and mission.  The small vessel tends to experience excessive motion than 
others.  The main reason is her underwater hull shape.  Throughout this period, 
numerous methods have been incorporated to evaluate the ship seakeeping.  
Nowadays naval architect has some numerical tools to study the seakeeping 
behaviour of a ship design, but these tools have to be used carefully, as most of them 
are limited due to the theoretical assumptions made (Arribas, P. and Fernandez, C., 
2005). 
 
 
 
 
1.2 Research Objective 
 
 
The objectives of the present research are described as follows: 
 
 
i. To choose the closest theoretical wave spectra for Malaysian water by 
comparing the wave spectra obtained from wave buoy and theoretical 
calculation. 
ii. To predict the motion of the vessel based on the local sea environment 
iii. To compare the response spectra obtained from full scale 
measurement spectra by experiment and simulation and vice versa. 
iv. To assess the seakeeping performance based on RMS motion 
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1.3 Scope of Research 
 
 
The scope of research in the field of seakeeping is very wide.  Only the 
motion related seakeeping will be studied here in this research. 
 
i. Through this research closest theoretical wave spectra can be chosen for 
the purpose of floating structure design in Malaysia.  
ii. The simulation program can be applied to find the response amplitude 
operator (RAO) of the vessel. 
iii. The experimental results can be used to verify the output of the 
simulation program. 
iv. Full scale test results can provide the real motion of the vessel in waves. 
v. The combined results from the three different methods can be applied to 
obtain more realistic behaviour of the vessel in waves. 
 
 
 
 
1.4 Research Outline 
 
 
This study starts with the critical review of the importance of the study of the 
prediction of seakeeping for fishing vessel.  Then it concentrates on the problem of 
an existing Malaysian fishing vessel.  Then it describes the way to find out the 
procedure to predict seakeeping performance of a vessel.  There are several methods 
to find out the seakeeping performance of fishing vessel.  Here three different 
approaches have been adopted to find the seakeeping behavior of fishing vessel. 
 
 
In this research study is carried out to find the behaviour of the vessel in 
Malaysian water.  The vessel is chosen for analysis is small fishing vessel 
“TRF1010” which is operating in the east coast of Peninsular Malaysia.  This vessel 
was used for the sea trial.  The result obtained from the trial was compared to the 
model testing and simulation output.  The detail of full-scale measurement is 
provided in Chapter 7.  The full-scale trial also describes the way to choose suitable 
theoretical wave spectra for local sea condition.  
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The model testing was carried out to find the Response Amplitude Operator 
(RAO) of the vessel for different ship heading and sea conditions. These RAOs is 
used to obtain the motion response of the vessel in different ship heading.  The roll 
decay tests were also conducted to obtain the natural rolling period.  From the roll 
decay test the KG of the vessel was also obtained.  This determined KG is used to 
validate the KG of the full scale vessel for a certain loading condition. 
 
 
In the simulation part, a six-degrees-of-freedom mathematical model is 
adopted to the simulation program.  The main effort of this model is based on the 
accurate computation in time domain of the motion of the vessel.  Whilst, the 
dynamic term in the equation of motion is estimated by using the frequency 
dependent coefficient, which can be obtained through the published literatures.  
Finally the response amplitude operator can be obtained by the computed motion for 
different wave condition. 
 
 
Finally the computed RAO is compared to the RAO obtained from sea trial 
and model experiment.  From the RAO obtained from simulation and experiment the 
motion response is obtained through the principle of superposition and they were 
compared to the full scale motion which was measured by vessel motion monitoring 
system (VMMS). 
